Computing at the

Boundaries

Researchers in the Graphics, Visualization
and Usability Center cross the boundaries of
disciplines to define the future of computing.
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and sometimes by strategic design, Bobick adds. For example, by “evolution,”graphics research moved from how to
display information to displaying it in a photo-realistic manner. Meanwhile, quite intentionally, GVU’s pioneering use of
virtual reality technology to treat phobias has retained simpler, less photo-realistic graphics. That’s because researchers
found that immersion into a virtual environment only
requires simple images to induce an appropriate psychological response in users, Bobick explains.
In addition to G,V and U, the center now encompasses
research in computer vision and perception, robotics and
sensing, among others. Researchers address problems in
aging, education, entertainment, medicine, defense, business
and the daily activities of people at work and home.
GVU projects are born from researcher interest and
expertise, but also informed by the center’s affiliations —
past and present — with such industry giants as Intel,
Hewlett-Packard Research Labs, Sun Microsystems,
Mitsubishi Electric Research Labs,Visteon, DaimlerChrysler,
Siemens, Motorola and Silicon Graphics. Faculty members
share their ideas with industrial affiliates, who provide
meaningful perspectives, says Jim Foley, a professor of computing who, as GVU’s first director, started the industrial
affiliates program.
“The best research happens this way,”Foley explains.
“…. It’s professors who are excited about a project, and they
get students excited. They have a personal commitment.”
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rossing the boundaries is a common, even
encouraged, practice among the members of
a widely known research group at the
Georgia Institute of Technology. Sometimes
they erase the boundaries, and other times
boldly step over them.
This activity happens at the intersection of computing,
art and multimedia design, psychology, architecture, science
and engineering. Here, researchers in the Graphics,
Visualization and Usability Center, better known as the GVU
Center, collaborate to advance the interaction of people,
computers and information.
“We study computing at the boundaries between
humans and computers, and the boundaries between disciplines,”says Bill Ribarsky, a principal research scientist and
one of the founding members of the GVU Center.
The barriers that can prevent humans from efficient and
effective interaction with computers are the boundaries GVU
researchers work to erase. Originally, that meant addressing
problems in the three core research areas that form the center’s name.“Graphics was how we put information on the
screen,”explains GVU Center director Aaron Bobick.
“Visualization was what to put on the screen, and usability
— whether what we’re doing is enabling the user to accomplish his goal — was the right stuff on the screen.”
But the GVU Center’s research focus has broadened
within and beyond its core areas – sometimes by “evolution”
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Above: Research in
graphics is one of the
core areas of study at
the GVU Center.
Associate Professor
Greg Turk created
this image.

The director of the GVU
Center, Aaron Bobick,
center, leads a group of
about 30 researchers
who collaborate on
projects to advance the
interaction of people,
computers and information. Bobick was preceded by former GVU
Center directors Jim
Foley, right, and Jarek
Rossignac.

Bobick adds,“Sometimes it’s the students who
instruct the faculty.”
Interaction with industry also provides an
avenue for technology transfer — from
innovations and graduates, says Elizabeth Mynatt,
associate director of the GVU Center and one of
its alumni.“Researchers want to see the connections, the fruits of their work making a difference
on industry as a whole,”she adds.
For example, Mynatt’s Ph.D. research led her
to develop a software design system called
Mercator, which made it easier to provide auditory
interfaces to software applications. Through GVU’s
relationship with Sun Microsystems, the system
influenced the development of the user interface
components of the Java programming language.
Foley cites another technology transfer
example — that of alumnus Jim Pitkow. As a

“GVU has a group of
remarkably creative, very
open computer scientists….
They are willing to push
the envelope and be
entrepreneurial.”
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student, he led GVU’s pioneering World Wide Web
user surveys in the mid-1990s.“The surveys helped
provide some of the first insights into who was
using the Internet and why,”Pitkow recalls.
The free data was used by hundreds of thousands, including newspapers, television networks,
governments, companies and academics.“To this
day, people from around the world continue to
view and incorporate the survey data into their
analysis of the on-line community,”Pitkow says.
GVU, Pitkow and Vanderbilt University plan to
collaborate on a 10th anniversary comparison
survey of the Web next year.
After graduation, Pitkow worked for Xerox
Palo Alto Research Center, where his knowledge
of usability helped him develop technology for
personalizing Web searches. That led to the formation of a spin-off company, Outride, which Pitkow
headed; it was sold to Google in 2001. Now, years
after his graduation, Pitkow says he is still building
on the spirit of innovation that surrounded him at
the GVU Center.
That frontier spirit drives all of GVU’s 30 or so
active members, says Tucker Balch, an assistant
professor of computing. It emboldens them to
cross the boundaries of disciplines.
“The reason I am part of the GVU Center is
because there are not strict boundaries or definitions of what you have to be,”explains Balch, a
roboticist who collaborates with computer vision
experts, biologists and behavioral scientists on
behavior-based control, learning and diversity in
multi-robot teams.
“We’re doing fun stuff we love,”he adds.
“People find natural collaborations and common
interests. . . . We can be roboticists or experts in
graphics, virtual reality or computer vision and yet
find common interests and excitement.”
GVU member Diane Gromala, an associate
professor in the School of Literature, Communication and Culture, combines art, design and
computer science in her research. She was drawn
to the GVU Center for its support of such interdisciplinary work.“I’ve found the support remarkable,
and I’m generally not a cheerleader,”Gromala
says.“GVU has a group of remarkably creative,
very open computer scientists.You must be very
accomplished and secure in what you do to collaborate with someone outside of your discipline.
These people are, and they are willing to push the
envelope and be entrepreneurial.”
These conditions make the GVU Center the
perfect place for exploring new concepts, says
Associate Professor of Computing Irfan Essa, a
computer vision specialist who collaborates with
psychologists, engineers and others. For example,

Computing at the Boundaries
he hopes to apply his computer vision knowledge
to medical diagnosis.
“Behavior research shows movement can
determine how well people are functioning,”Essa
says.“Caregivers and health professionals look for
this. There are similar metrics I’d like to learn from
behavioral scientists. Then we can bring computing technology to bear on the diagnosis of depression and Alzheimer’s disease, for example. . . .
These questions excite me, and this is why interdisciplinary research is needed.”
Problems with memory and other aging
issues provide a forum for an interdisciplinary initiative called Aging in Place. It brings together
computer scientists, psychologists and engineers.
In Georgia Tech’s Broadband Institute Residential
Laboratory, researchers led by Associate Professor
of Computing Gregory Abowd have created the
“Aware Home”to develop and test technologies to
assist aging adults, as well as the general population, in their daily activities.
“The Aware Home project is one of the better
examples of truly interdisciplinary work,”Abowd
says.“We have psychology experts in cognitive
aging working with designers of interactive systems. These are people with very different areas
of expertise, but with a common set of problems.
It’s not just multidisciplinary research, but
Continued on Page 14

The GVU Center
encompasses
research in
computer vision
and perception,
among other areas.
Associate Professor
Irfan Essa, front
center, and
Professor Aaron
Bobick, right, lead
researchers in
this field.
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In Georgia Tech’s
Broadband Institute
Residential
Laboratory,
researchers have
created the “Aware
Home” to develop
and test technologies to assist aging
adults, as well as
the general population, in their daily
activities. One prototype technology,
above, helps people
recall their steps in
cooking if they get
interrupted.
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Continued from Page 13

HEY,

COACH,What’s Next?
Computerized coach may observe and instruct
users of home medical devices.

oth novice and experienced users of home-based medical devices may
need some coaching to ensure that correct procedures are followed
and accurate readings result. That coaching may one day come from a
user’s home computer.
Researchers in Georgia Tech’s GVU Center are developing a computerized coach that would observe and instruct users of blood glucose monitors
and later be customized for use with other medical devices. The coaching
program will use computer vision technology under development by
Associate Professor of Computing Irfan Essa and his students. It will not
require instrumentation of the user or environment, though a digital video
camera would be connected to the user’s computer.
“Our ultimate intention is for this system to work for any kind of
sequential action,”Essa says.“Blood glucose monitors are just one such
example. We are interested in any task that employs many different actions
and interactions. The end product will be analyzing someone doing a complicated task, guiding them to complete it correctly.”
While Essa and his team address the artificial intelligence capabilities of the system, School of Psychology
Professors Wendy Rogers and Dan Fisk and their students are simulating computer vision with humans who
watch patients to see if they can take advantage of feedback they receive. Studies indicate patients do use this
feedback to correct their mistakes, and when observed
two days later, they are still following the proper procedures. Now, researchers are collecting data from a control group that gets no
feedback.
“Blood glucose monitors are difficult to use at first,”Rogers notes.“If you
don’t get feedback, you will probably continue to use it incorrectly or lapse
back into a wrong method. The patient might even leave out some steps if
they’re used to doing it over and over again.”
— JMS

B
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■ Contact Irfan Essa, 404-894-6856 or irfan@cc.gatech.edu; or Wendy
Rogers, 404-894-6775 or wendy.rogers@psych.gatech.edu.
Top: Researcher Casey Fiesler watches study participant Darold Modine use
a blood glucose monitor as she simulates the guidance that a computerized
coach might give. Above right: School of Psychology Professors Wendy
Rogers, pictured, and Dan Fisk and their students are simulating computer
vision with humans who watch users of blood glucose monitors to see if
they can take advantage of instructional feedback they receive.
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interdisciplinary. . . . This approach is absolutely
necessary to solving almost any significant
problem. There are very few problems that are just
technology problems.”
Though it’s crossed many boundaries, the
GVU Center expects to traverse still more. Georgia
Tech’s campus has extended across Atlanta’s
Downtown Connector highway into the city’s
Midtown district, and the GVU Center has begun
crossing that boundary, too. Its move this fall into
the Technology Square Research Building will
bring researchers under one roof, instead of four,
and place them in the heart of a growing hightech business area.
“The move will offer greater serendipitous
interaction among the people in the new building,”Bobick says. Now, computer vision specialists
will be next to augmented reality experts and
roboticists with mutual interests, while ubiquitous

”It’s not just multidisciplinary
research, but interdisciplinary… This approach is
absolutely necessary to
solving almost any
significant problem.”
computing experts will be housed adjacent to
human-computer interaction researchers.
GVU’s move to Technology Square will create
a more cohesive group, Essa says.“Collaboration
often happens as you ‘trip’ over each other in the
hallway,”he explains.“You see something that
attracts you, and you ask about it.”
The move of the GVU Center to Technology
Square may also open the door for more interaction with the Midtown Atlanta community as “the
center of gravity shifts somewhat from downtown
to Midtown,”Ribarsky says. He expects more
opportunities for researchers to network with
government, industry and various user groups.
Whatever boundaries it crosses in the future,
the GVU Center will continue to converge at the
crossroads, researchers agree.“GVU forms a community,”Gromala explains.“…. The community
builds programs and research. It’s not just a place
or a name. It really is community-building. That
reverberates throughout the GVU Center’s
academic and research activities.”
■ Contact Aaron Bobick, 404-894-8591 or
afb@cc.gatech.edu or visit www.gvu.gatech.edu.
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Bees, Ants,
Monkeys &
ROBOTS
Tucker Balch studies
animal behavior to
program robots.
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undreds of research subjects are unconcerned
with the arrival of Assistant Professor of
Computing Tucker Balch in his Georgia Tech
laboratory every day. They carry on with their
lives, unaware that their every move – watched by a
computer vision system — may reveal some useful
insight to help the professor program a better team of
robots.
Balch is developing algorithms to analyze the
social behavior of bees and ants. He works closely with
Assistant Professor Frank Dellaert and researcher Zia
Khan who have created new approaches in computer
vision to track these animals. With Professor Kim
Wallen at Emory University’s Yerkes National Primate
Research Center, he is also observing
■ Longer, more detailed versions of
monkeys. Balch hopes these studies will
these sidebar articles are available
yield behavior models that can be
online at: www.gtresearchnews.
implemented in computer code.
“I believe the language of behavior is gatech.edu/reshor/rh-f03/
common between robots and animals,”
Balch explains.“Potentially, that means in the long term we could videotape
ants for a long period, learn their ‘program’ and run it on a robot. But that’s at
least five years away.”
Meanwhile, Balch is gathering data on bees’ and ants’ behavior with a computer vision system his team developed. They hope it will revolutionize the way
biologists typically observe animals for behavioral research. Now, with help
from insect researchers at Cornell and Stanford universities, the research team’s
software can simultaneously recognize which bee is doing which job. At Yerkes,
Balch and his colleagues are learning about the spatial memory of and social
interaction among monkeys.
Balch’s projects fall under the umbrella of the “Borg Lab”he and his
colleagues Frank Dellaert, Thad Starner and Sven Koenig established in the
College of Computing in 2002. They want to enable people and robots to work
together effectively, especially in dynamic, noisy and unknown environments.

Above left: Assistant
Professor Tucker Balch
checks the honeybees he
is studying in hopes of
developing an animal
behavior model that will
lead to more efficient
teams of robots. At left,
the bees are marked by
Assistant Professor Balch.

H

■ Contact Tucker Balch at 404-385-2861 or tucker@cc.gatech.edu.
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Dog robots in the BORG
lab are being studied for
use as search robots for
disaster sites.

— JMS
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For sign language
translation,
Assistant Professor
Thad Starner, left,
his Ph.D. student
Helene Brashear,
right, and sign linguist Danielle Ross,
not pictured, have
developed a system
in which a deaf
person — equipped
with a wearable
computer, computer
vision technology
and two accelerometer wristbands —
signs questions.

FACE-TO-FACE Meetings

Researchers augment conversation with translator and listening agents.

I
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Meanwhile, Starner and his team are developing
computational support for wearable computer users
to employ when scheduling appointments during
serendipitous conversations at water coolers or elsewhere. In these situations, PDA and paper calendar
users seldom pause their conversations for the 30
seconds it takes to formally note appointments.
Typically, they scribble them on scrap paper and add
to their calendars later.
Starner and his students want to eliminate
this hassle with the
Calendar Navigator Agent,
which listens in on conversations when the user
directs it with socially
acceptable keywords. The program then navigates
the wearable computer’s interface to enter an
appointment almost instantly.
As a backup listening agent, Starner’s team
created Dialog Tabs, which remembers snippets of
conversation at the user’s direction and puts a
reminder icon on the wearable computer user’s
head-up display.
“This system facilitates natural behavior,”says
Starner, who is testing lab prototypes of the programs.“…. It’s all there on your computer.You
don’t have to keep it in your head.”
— JMS
■ Contact Thad Starner at 404-385-0816 or
thad@cc.gatech.edu.
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n this age of virtual communication, one team of
researchers hasn’t forgotten the importance and
difficulty of face-to-face conversation.
Thad Starner, an assistant professor of computing in the GVU Center, and his students are developing two interfaces to augment such encounters.
One will assist people who communicate through
sign language, and the other will help PDA owners
use their devices more effectively.
For on-the-go sign language translation, Starner
and his students have developed an apartmenthunting scenario in which a deaf person — equipped
with a wearable computer, computer vision technology and two accelerometer wristbands — signs
questions such as,“How many bedrooms?”The
system recognizes the signer’s hand gestures, and its
head-up display shows the top five possible matching phrases in English. The signer selects the correct
phrase, and the device speaks the phrase. Then the
apartment manager can respond with universal gestures, such as holding up fingers or
■ Longer, more detailed versions of
pointing.
these sidebar articles are available
“This is a first step at developing a
online at: www.gtresearchnews.
useful translator for sign language,”
gatech.edu/reshor/rh-f03/
Starner says.“The more we interact
with the deaf community, the more we realize this is
a reasonable approach.”Funded by a GVU seed
grant, the researchers hope to have a working prototype in 2004.
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Reality, Only Better
Researchers create augmented reality
experiences to educate and entertain.

T
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he world created by an interdisciplinary team
of GVU Center researchers is real — only better. It’s reality augmented by technology and
creativity — designed to educate and entertain.
Providing the stage for the researchers’ latest
augmented reality (AR) project is the 1957 Henry
Fonda film “Twelve Angry Men,”a jury room drama
that reveals the jurors’ prejudices and misconceptions.
In the AR version, titled “Three Angry Men”
(only three characters for logistical reasons), a user
wearing a head-mounted display moves from chair
to chair around a table to experience each character’s
point of view. The virtual characters – composed
from videotaped segments of professional actors
playing the parts – present six minutes of dialogue
condensed from the original movie.
“You can go inside each person’s head and hear
what they’re thinking,”explains Ph.D. student
Maribeth Gandy, who contributed to the project led
by Blair MacIntyre, an assistant professor in the
College of Computing, and Jay Bolter, a professor in
the School of Literature, Communication and
Culture.
“Three Angry Men”represents the truly interdisciplinary nature of GVU, says center director
Aaron Bobick. It relies upon collaboration between
faculty with a focus on dramatic experiences and
faculty whose expertise is in computer science.
Beyond its educational and entertainment
value,“Three Angry Men”provides a test case for
development of an augmented reality design toolkit.
“We want to understand how to design and
create new media experiences in AR,”MacIntyre
says.“If people want to create something in a
historical setting like a cemetery or historic home
and they’re not programmers, we want to give them
a set of technological tools that will support a natural design process for creating an AR experience.”
— JMS
■ Contact Jay Bolter at 404-385-2206 or

Behind the Scenes
Math and science contribute to
animated special effects in movies.

N

jay.bolter@lcc.gatech.edu; or Blair MacIntyre at
404-894-5224 or blair@cc.gatech.edu.
PHOTO BY GARY MEEK

ext time your child asks why he or she must
learn some seemingly irrelevant mathematical
concept or scientific principle, take them out
to a movie featuring animated special effects.
Behind the enchanting entertainment of the big
screen is a lot of advanced math and science. Take the
animations of a melting wax rabbit or the morphing of
a cow into a horse created by Associate Professor of
Computing Greg Turk and his collaborators.
Computing Ph.D. student Mark Carlson, Professor
of Mathematics Peter Mucka and Turk are creating realistic animations of objects changing from solid to liquid.
Mucka is contributing his expertise in computational
fluid dynamics to the computer scientists’ knowledge of
graphics. Researchers simplify Navier Stokes equations
to get the quicker, not-as-precise calculations they need
for animated special effects for entertainment and educational applications.
In another project, Turk is exploring a technique
called texture synthesis. It allows the user to take a
small photo of some pattern such as wood grain and
synthesize it across a larger area. Turk adapted other
researchers’ two-dimensional texture synthesis techniques to create texture on three-dimensional surfaces,
such as a computer model of an elephant. Turk’s technique allows the user to place textures on a surface in a
controlled way like a special effects animator would do.
“This is a hot area in computer graphics right
now,”Turk says.“…. If someone is producing a graphical
representation of a model of a dinosaur for say ‘Jurrasic
Park 5,’ they need to know how to take a small image of
a pattern and replicate it across the model.”
Texture synthesis would automate the slow and
painstaking process of hand-painting patterns on the
surface of an object, which moviemakers do for now.
Automation should make it easier to compare different
variations to get just the right look, Turk adds. — JMS

GVU researchers
have animated the
morphing of one
object into another,
such as a knot to a
fist, a sphere to a
doughnut, one
sphere to two
globes and a cow
into a horse. The
research – with
applications in
special effects
and medical
visualization —
focused on techniques to transfer
the 3D coloration
of an object as it
morphed.

Left: In the augmented reality
experience “Three
Angry Men,” a user
wearing a headmounted display
moves from chair
to chair around a
table to experience
each character’s
point of view.

■ Contact Greg Turk at 404-894-7508 or
greg.turk@cc.gatech.edu.
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Assistant Professor
Ruth Dalton and her
collaborators are
creating computer
models for three
types of offices, in
particular the
ubiquitous “cube
farm.” Using a
generative algorithm
that essentially
yields a 3D
layout, they are
determining the
most efficient of 50
different floor plates.

NAVIGATING

Real & Virtual Worlds
Researchers create tools for more efficient use of
space and better mapping.

A
In another
study
researchers
are improving robots’
ability to
construct
topological
maps of
the built
environment.

rchitects, computer scientists and a roboticist are navigating spaces – both real and virtual – for
such diverse purposes as better office workstation layout and mapping of enemy buildings in
urban warfare.
I In one project, researchers are creating computer models to evaluate the use of space in the
average office environment. “
“Differences in the proportion of one floor plate (perimeter shape) to another might make a huge
difference in the flexibility of furniture layout,”explains Assistant Professor of Architecture and Computing
Ruth Dalton, a GVU Center faculty member.
Dalton and her collaborators — Associate Professor John Peponis, Assistant Professor Sonit Bafna, computing Ph.D. student Markus Haas and architecture PhD. student Ermal Shpuza — are creating computer
models for three types of offices, in particular the ubiquitous “cube farm.”Using a generative algorithm that
essentially generates a 3D layout, they are determining the most efficient of 50 different floor plates.
For the General Services Administration, which is funding this research, the savings could be substantial, Dalton says. Computer models could help the agency evaluate whether certain buildings are a better
investment than others because of the flexibility of their floor plates.
In another study Dalton, roboticist and GVU Assistant Professor of Computing Frank Dellaert and computing Ph.D. students Spencer Charles Brubaker and Ananth Ranganathan are improving robots’ ability to
construct topological maps of the built environment.
“If a robot is navigating an unfamiliar environment, and it arrives at what it thinks is a new space, how
does the robot evaluate this?”Dalton asks.“How does the robot distinguish between a space it has been to
before, perhaps viewed from a different perspective, and an entirely new space?”The researchers’ novel
approach uses probabilistic methods and expert knowledge of environment types.
“If you have a number of key spaces, what is the likelihood that it’s a new space, given a linear-path
sequence through the building?”Dalton says.“What we know about the nature of buildings may begin to
help us reduce the probabilities.”
This tool might be helpful to military forces sending a robot into hostile territory to survey a building or
environment and hence construct a crude map, Dalton says. In addition to military scenarios, this work
would also be useful for search and rescue operations, office tasks and cleaning, Dellaert adds. — JMS

■ Contact Ruth Dalton, 404-385-2913 or ruth.dalton@arch.gatech.edu; or Frank Dellaert, 404-385-2923 or
frank@cc.gatech.edu.
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Back to School

Professionals seek master’s degrees in human-computer interaction.

IMAGE © IMAGE SOURCE LTD., 2003

U.S. News & World Report. Mynatt gets 170 applications a year.
Administrators consider an applicant’s score on
the Graduate Record Exam, though it is not the key
factor in acceptance.“We consider what they already
understand about HCI and what they want out of this
program,”she explains.“We look for how it will make
a difference in what they want to do in their careers.
That’s the make or break part of the application.”
Students apply to one of three tracks, each with
slightly different criteria for the knowledge they
already have – either from a degree or work experience — to inform their work.
A master’s degree in HCI takes three semesters
to complete as a full-time student. Part-time students
work part of the business day and are in school the
rest of it. They take one or two courses a semester.
Part-time students have hailed from such workplaces
as the Centers for Disease Control, Turner
Broadcasting, CNN and the U.S. Army’s Fort
Benning, Ga.
— JMS
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physician, a chemist and an architect
are among the Georgia Tech graduate
students transforming their careers —
blending their professional experience
with a greater understanding of how humans and
computers interact.
These professionals have been among the 20
students a year accepted into Georgia Tech’s nationally ranked, interdisciplinary master’s degree program
in human-computer interaction (HCI). Begun in 1997,
the program is jointly offered by the College of
Computing, School of Psychology and the School of
Literature, Communication and Culture.
“We get people from the workforce who are
intrigued by the relationship between people and
technology,”explains Elizabeth Mynatt, associate
director of the GVU Center, which administers the
program.“…. For many, the program is a launching
point. They have a background in graphic design, for
example, but don’t have the tools to understand its
usability, to know what they can accomplish with an
interface. This degree enables them to do different
types of jobs in their industry.”
The medical doctor, for instance, may now design
medical technologies, such as a virtual reality program
to assist surgeons in time-critical operating room
environments.
Competition is stiff for acceptance into the
program – ranked among the top in the nation by

The Digital Family
Portrait, developed by
Associate Professor
of Computing
Elizabeth Mynatt and
her students, will
give adult children
a virtual awareness
of the condition and
activity level of their
independently living
parent, who often
resides in another
town.

■ Contact Elizabeth Mynatt at
404-894-7243 or mynatt@cc.gatech.edu.
Or visit www.gvu.gatech.edu.
■ Longer, more detailed versions of these
sidebar articles are available online at: www.
gtresearchnews.gatech.edu/reshor/rh-f03/
A medical doctor with
a master’s degree in
human-computer
interaction might
design medical technologies such as a
virtual reality program
to assist surgeons in
time-critical operating
room environments.
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■ Aware Home: An interdisciplinary team of GVU Center members is conducting a project called the
Aware Home Research Initiative, with a specific focus on technologies to help senior adults live independently at home. Aware Home technologies are based on sensors that feed information to computers, giving
a home an awareness of the residents' activities so it can support their needs. The Aware Home project, led
by Associate Professor of Computing Gregory Abowd, is based in the Broadband Institute Residential
Laboratory, a three-story home adjacent to the Georgia Tech campus.
Among the projects under way at the Aware Home are technologies to aid memory and regular communication with relatives and friends. Memory boosters include a visual display system in the kitchen to
remind interrupted cooks where they left off, an audiovisual tracking system to help find lost objects, the
Living Memory Box of digital still photos and visual artifacts, and the Family Video Archive to manage digital home movies. Communication tools include the Digital Family Portrait, which delivers sensor-derived,
graphical information from the senior adult’s home to the adult child’s residence.

IMAGE COURTESY OF DIANE GROMALA

■ VR Meditation: A project that may make meditation easier to learn and more appealing is a virtual-reality-based "meditation chamber" created by GVU members Diane Gromala, an associate professor in
the School of Literature, Communication and Culture, former Professor of Computing Larry Hodges and
College of Computing research scientist Chris Shaw. The researchers are continuing to test the program
with volunteers and are working with Hodges’ company,Virtually Better, to further develop the program for
potential commercialization. They are also studying its use in treating pain.
In its current form, the program is a 15-minute virtual experience in relaxation techniques and meditation. Users wear a head-mounted display with audio and video that guides them through a series of sunset
and moonrise scenes and muscle relaxation exercises. The system also monitors the users' respiration, pulse
rate and sweat gland activity (a measure of calmness) to provide real-time biofeedback regarding the effectiveness of the virtual experience.

IMAGE COURTESY OF LARRY HODGES

■ VR Therapy: Using virtual reality (VR) technology to treat anxiety disorders – in particular, phobias –
began in the early 1990s with the research of former and founding GVU Center member Larry Hodges,
now the chairman of the Department of Computer Science at the University of North Carolina at
Charlotte. With Emory University Professor of Psychiatry Barbara Rothbaum, Hodges conducted experiments using VR programs with head-mounted displays to treat such conditions as war-related traumatic
stress syndrome and the fears of heights and flying.
Their groundbreaking research generated interest worldwide and led the researchers to found the
Atlanta-based VR therapy company Virtually Better in 1998. The company develops and distributes VR
therapy programs for use in private mental health practices around the world. Staff members also conduct
federal research, including a new project aimed at treating drug addiction with VR therapy.

IMAGE COURTESY OF JOHN STASKO

■ Talking Heads: A user interface project aims to improve the information provided to software users
within the programs they run. Associate Professor of Computing John Stasko and Associate Professor of
Psychology Richard Catrambone are studying anthropomorphic interface assistants – basically “talking
heads”– to guide software users. Their research is seeking to understand whether interface assistants, such
as the Microsoft paper clip, can be genuinely helpful, and if so, how the assistant should look and act.
The researchers have conducted experiments where, from another room, they control a simulated
assistant that is interacting with subjects.
“People have a more favorable opinion if they get useful help,”Stasko says.“The paper clip is generally
disliked. It’s seen as inappropriate and incompetent. Talking heads are perceived as giving useful, competent help.”
Stasko has also developed a user interface called InfoCanvas, which creates an abstract pictorial representation of Web-based information people want to monitor. The canvas is displayed on a separate monitor
and looks much like a painting hung on a wall or a picture frame set on a desk.
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■ Weather Visualization: A real-time, three-dimensional weather visualization system being developed by GVU Center researchers will help severe weather researchers improve the timeliness and accuracy of
forecasting the formation, path and possible effects of storms.
A team led by principal research scientists Bill Ribarsky in the College of Computing and Nick Faust in
the Georgia Tech Research Institute is developing a computer-based system to view, interrogate and analyze
large observational data sets. Data includes information from radar stations, severe weather detection software, high-resolution weather models, geographic information systems, satellites and aerial photography.
These sources not only provide specific and timely weather information, but also data on terrain, building
locations and eventually human activities, such as rush-hour traffic.
All of this data is being merged in a platform called the Virtual Geographic Information System (VGIS)
previously developed by Ribarsky and Faust. The system runs on a personal computer and can be viewed on a
monitor or large-screen projection.
Weather researchers will use the visualization system to improve storm detection software used by forecasters. And the National Weather Service may eventually use the system to help decide whether to issue
watches and warnings.

■ Electronic Learning Communities: The development of electronic learning communities based
on the Internet is an area of GVU Center research by Associate Professor Amy Bruckman. Bruckman and her
students have developed communities to teach creative writing, computer programming and math.
MOOSE Crossing (www.cc.gatech.edu/elc/moose-crossing/) is an electronic learning community for
children ages 9 to 13 to learn creative writing and computer programming skills. It is a world based on
children’s imaginations, Bruckman says.
Members of the community can create objects ranging from magic carpets to virtual pets. They can
also build virtual rooms and cities, such as King Tut's Pyramid, the Emerald City of Oz, or Harry Potter’s
Hogwarts. Members get to meet and interact with children from around the world. The goal is to make
learning fun and meaningful. Hundreds of teachers and students participate in MOOSE Crossing.
More recently, Bruckman and Ph.D. student Jason Elliott have created AquaMOOSE 3D
(www.cc.gatech.edu/elc/aquamoose/) to pique the interest of high school math students. In AquaMOOSE,
participants are fish, and they specify their motion in three dimensions mathematically. For example, they
swim in a cosine in the x-plane and a sine in the y-plane to make a spiral. By combining math and art,
AquaMOOSE's designers hope to help students with an interest in one area get excited about the other,
they say.
The researchers have studied the use of AquaMOOSE in summer programs for gifted students and in
pre-calculus classes. In early 2004, Bruckman and Elliott will conduct an after-school program at an Atlantaarea, arts-oriented school to see if the math/art connection can help increase students' interest in math.
■ eClass: Associate Professor of Computing Gregory Abowd led a research team that developed eClass,
formerly called Classroom 2000, to study the impact of ubiquitous computing on education. Researchers built
a prototype classroom environment, including software, to seamlessly capture much of the rich interaction
that occurs in a typical university lecture. By capturing the different streams of activity in the classroom and
presenting an easily accessible interface that integrates those streams, eClass reduces the need for mundane
note-taking, allowing students to engage in and better understand the classroom discussion. The researchers’
ultimate goal is to revolutionize the classroom experience with a natural and useful capture, integration and
access service, Abowd says.
— JMS
■ Contact Nancy Sandlin, GVU External Relations Director, 404-385-1252 or sandlin@cc.gatech.edu.
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■ Architectural Prototyping: College of Architecture Professor Chuck Eastman collaborates with
GVU members to apply computer-aided design and computer-aided modeling technology in architecture and
construction. Such high technology is increasingly being used in architecture, and collaboration with the
GVU Center has helped allow architects to see what is coming and help make it happen, Eastman says. For
example, the partnership has yielded rapid prototyping technology to build physical examples of faculty and
student designs.
In a previous collaborative project with GVU researchers, Eastman developed an interactive technology
on large-screen displays for architecture students. Several of the 60-inch, touch-sensitive displays are now
used daily in the College of Architecture. Users control the display by standing in front of the screen and
dragging displayed items around it as they discuss projects with faculty and other students. The displays are
used in architectural studio settings much like a computer lab. Eastman and his colleagues developed the
displays from prototypes that several companies later developed into commercial display technologies.
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